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(54) BACKLIGHT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance brightness of a 
liquid crystal panel by improving light utilization efficiency 
with a simple configuration. 

SOLUTION: The backlight device is provided with a light 
guide plate 8, a substrate 7 arranged under the light 
guide plate 8, an LED light source 5 arranged on the 
substrate 7, having at least one LED element, fitted so 
that the light from the LED is made incident from a lower 
surface 8c of the light guide plate 8, and a light guide 
block 1 1 having a through-hole 12. The through-hole 12 
of the light guide block 1 1 is insertion-fitted to the LED 
light source 5. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

Back light equipment characterized by having a light guide plate, the substrate arranged under 
this light guide plate, the LED light source established so that it might be arranged on this 
substrate, it might have at least one LED component and incidence of the light from this LED 
component might be carried out from the inferior-surface-of-tongue side of said light guide 
plate, and the light guide block which has a through tube, and coming to attach the through 
tube of this light guide block in said LED light source. 
[Claim 2] 

Back light equipment according to claim 1 characterized by being prepared so that said light 
guide block may be ****(ed) by said light guide plate and said substrate. 
[Claim 3] 

The appearance configuration of said light guide block is back light equipment according to 
claim 1 or 2 characterized by said light guide plate side being larger than said substrate side, 
and forming the inclined plane in the side attachment wall of said light guide block. 
[Claim 4] 

The configuration of the through tube of said light guide block is back light equipment 
according to claim 1 characterized by setting up the dimension so that the inner skin of said 
through tube and the peripheral face of said LED light source 5 may stick in the condition of it 
having been formed in the configuration attached in said LED light source 5, and having been 
attached in said LED light source 5. 
[Claim 5] 

Back light equipment according to claim 1, 2, or 3 characterized by forming the notch of a pair 
in the substrate side of said light guide block. 
[Claim 6] 

Said light guide block is back light equipment according to claim 5 characterized by being 
formed by the translucency member and arranging the high high reflective member of light 
reflex nature on the front face of the notch of said light guide block. 
[Claim 7] 

Said light guide block is back light equipment given in any 1 term of claims 1, 2, 3, 5, and 6 
characterized by being formed by the translucency member and arranging the high high 
reflective member of light reflex nature on the front face of the side attachment wall of said light 
guide block. 
[Claim 8] 

Said light guide block height is back light equipment given in any 1 term of claims 1, 2, 3, 5, 6, 
and 7 characterized by being set as a larger dimension a little than the height from the 
substrate of said LED light source. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the back light equipment used for liquid crystal displays, such as a 

pocket mold telephone and an electronic notebook. 

[0002] 

[Description of the Prior Art] 

One example of the back light equipment used for the liquid crystal display in the conventional 
technique is shown in drawing 5 and drawing 6 . The sectional view and drawing 6 which show 
the liquid crystal display with which drawing 5 contained back light equipment are an outline 
sectional view near [ in back light equipment ] the LED light source. It explains using a drawing 
below. 
[0003] 

As shown in drawing 5 , as for the liquid crystal display 10, the liquid crystal display panel 4 is 
arranged in the upper part of a frame 2. On the bottom of this liquid crystal display panel 4, the 
diffusion plate 6 and a light guide plate 8 put, and it is stored in the frame 2. The light guide 
plate 8 has extension 8b prolonged in the drawing Nakamigi side of the liquid crystal display 
panel 4, the top face of the extension 8b is cut aslant, and inclined plane 8a is formed. 
Moreover, if light is irradiated by inferior-surface-of-tongue 8c of the light guide plate 8 which 
hits just under the liquid crystal display panel 4, a pattern that it is reflected irregularly is 
attached to it. 
[0004] 

Moreover, adhesion immobilization of the inferior-surface-of-tongue reflective sheet 1 which 
reflects the irradiated light in the front face of inferior-surface-of-tongue 8c of said light guide 
plate 8 and inclined plane 8a, and the inclined plane reflective sheet 3 is carried out Opening 
1a for carrying out incidence of the light from the LED light source 5 mentioned later to a light 
guide plate 8 is prepared in the part which hits the bottom of extension 8b of the light guide 
plate 8 in said inferior-surface-of-tongue reflective sheet 1 . Moreover, in the bottom of the light 
guide plate 8 which hits just under the liquid crystal display panel 4, pars-basilaris-ossis- 
occipitalis 2a of a frame 2 is prepared, and the diffusion plate 6 and the light guide plate 8 are 
held. Hole 2c is prepared in the part which hits the bottom of extension 8b of the light guide 
plate 8 in this pars-basilaris-ossis-occipitalis 2a. 
[0005] 

**** more than the height of mounting components 9 grade is opened in the bottom of pars- 
basilaris-ossis-occipitalis 2a of said frame 2, and the substrate 7 for the LED light sources is 
arranged. The LED light source 5 is mounted in the location which meets extension 8b of the 
light guide plate 8 in this substrate 7. This substrate 7 is hung by the hook sections 2d and 2e 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



4/3/2007 



JP,2004-047297,A [DETAILED DESCRIPTION] 



Page 2 of 6 



of the pair prepared in the lower limit of a frame 2. 
[0006] 

Moreover, as shown in drawing 6 , as an arrow head A shows, it goes into extension 8b of a 
light guide plate 8, and it is reflected by the inclined plane 8a cut aslant, and is further reflected 
by inferior-surface-of-tongue 8c of a light guide plate 8, and the great portion of light irradiated 
from said LED light source 5 is irradiated in the direction of a liquid crystal display panel. 
[0007] 

[Problem(s) to be Solved by the Invention] 

However, when the LED light source 5 contacted other components after assembly in the back 
light equipment in the conventional technique as for the erector, there was a possibility that 
breakage of said LED light source 5 and an open circuit of wiring might occur by the impact. 
For this reason, the predetermined clearance is established in the perimeter of said LED light 
source 5. In connection with this, the thickness of the air space which is a resistor to light 
becomes large between the top face of said LED light source 5, and inferior-surface-of-tongue 
8c of a light guide plate 8, and there could be much loss of light and was not able to carry out 
incidence of the light effectively to a light guide plate 8. 
[0008] 

Moreover, as are shown in drawing 6 , and shown in an arrow head A, incidence of the light of 
most by which outgoing radiation is carried out from the LED light source 5 is carried out to a 
light guide plate 8, but a part of light is reflected by inferior-surface-of-tongue 8c of a light guide 
plate 8, as an arrow head B shows. Furthermore, the light which does not reach a light guide 
plate 8 also exists like the light shown by the arrow head C. Thus, although the light which 
does not carry out incidence to a light guide plate 8 will repeat reflection around the LED light 
source 5, using the high ingredient of light reflex nature will carry out the difficulty of the 
member around the LED light source 5, it will accumulate, and a great portion of light will be 
absorbed. Therefore, loss of light was not able to carry out many incidence of the light 
effectively to a light guide plate 8. For this reason, there was a problem that it was difficult to 
raise the brightness of the liquid crystal panel 4 prepared above a light guide plate 8. Thus, it 
could not say that the efficiency for light utilization of back light equipment was high enough, 
but to improve to a supply voltage, even when efficiency for light utilization is slight was desired 
in the back light equipment especially carried in a small liquid crystal display. 
[0009] 

(The purpose of invention) 

The purpose of this invention is to offer the back light equipment whose brightness of a liquid 
crystal panel solves the above-mentioned trouble, and improves the efficiency for light 
utilization over a supply voltage with an easy configuration, and improves. 
[0010] 

[Means for Solving the Problem] 

In order to attain the purpose mentioned above, the back light equipment concerning invention 
of claim 1 among this inventions A light guide plate, the substrate arranged under this light 
guide plate, and the LED light source established so that it might be arranged on this substrate, 
it might have at least one LED component and incidence of the light from this LED component 
might be carried out from the inferior-surface-of-tongue side of said light guide plate, It has the 
light guide block which has a through tube, and is characterized by coming to attach the 
through tube of this light guide block in said LED light source. 
[0011] 

Moreover, it is characterized by being prepared so that, as for the back light equipment 
concerning invention of claim 2, said light guide block may be ****(ed) by said light guide plate 
and said substrate among this inventions. 
[0012] 
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Moreover, said light guide plate side of the appearance configuration of said light guide block is 
[ the back light equipment concerning invention of claim 3 ] larger than said substrate side 
among this inventions, and it is characterized by forming the inclined plane in the side 
attachment wall of said light guide block. 
[0013] 

Moreover, it is characterized by setting up the dimension so that the inner skin of said through 
tube and the peripheral face of said LED light source 5 may stick in the condition that the 
configuration of the through tube of said light guide block was formed in the configuration 
attached in said LED light source 5, and the back light equipment concerning invention of claim 
4 in the inside of this invention was attached in said LED light source 5. 
[0014] 

Moreover, the back light equipment concerning invention of claim 5 is characterized by forming 
the notch of a pair in the substrate side of said light guide block among this inventions. 
[0015] 

Moreover, said light guide block is formed for the back light equipment concerning invention of 
claim 6 by the translucency member among this inventions, and it is characterized by arranging 
the high high reflective member of light reflex nature on the front face of the notch of said light 
guide block. 
[0016] 

Moreover, said light guide block is formed for the back light equipment concerning invention of 
claim 7 by the translucency member among this inventions, and it is characterized by arranging 
the high high reflective member of light reflex nature on the front face of the side attachment 
wall of said light guide block. 
[0017] 

Moreover, the back light equipment concerning invention of claim 8 is characterized by setting 

said light guide block height as a larger dimension a little than the height from the substrate of 

said LED light source among this inventions. 

[0018] 

(Operation) 

As mentioned above, by arranging said light guide block so that it may **** with a substrate and 
a light guide plate, the inner skin of a through tube and the peripheral face of the LED light 
source stick the back light equipment of this invention, and it is stuck to the front face by the 
side of the light guide plate of a light guide block with said light guide plate while it attaches the 
through tube of a light guide block in the LED light source. For this reason, resistance of the air 
used as resistance of light is lost, and a light guide block or the incidence effectiveness of the 
light to a light guide plate improves. Furthermore, while forming an inclined plane in the side 
attachment wall of said condensing block, the light irradiated from the LED light source by a 
longitudinal direction or the method of ascending will carry out incidence to a light guide plate 
efficiently by arranging a high reflective member. 
[0019] 

Moreover, since the clearance between said light guide plates and top faces of the LED light 
source is set up small, the thickness of the air space which is the resistor of light becomes thin. 
By this, loss of light can decrease and incidence of the light can be effectively carried out to a 
light guide plate. Efficiency for light utilization is improved by this and the brightness of a liquid 
crystal panel can be raised by it. Hereafter, based on an operation gestalt, it explains in full 
detail. 
[0020] 

[Embodiment of the Invention] 

Hereafter, the operation gestalt of this invention is explained using drawing 4 from drawing 1 
Drawing 1 is the top-view top view showing the principal part of the back light equipment in this 
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operation gestalt. Moreover, an A-A sectional view [ in / in drawing 2 / drawing 1 ], a B-B 
sectional view [ in / in drawing 3 / drawing 1 ], and drawing 4 are the perspective views which 
looked at the light guide block which is the component of back light equipment from the 
substrate side. It is characterized by forming the back light equipment in this operation gestalt 
so that the through tube of a light guide block in the LED light source may be made to attach 
and a light guide block may be ****(ed) by said light guide plate and said substrate, and other 
configurations are similar to the conventional technique. Therefore, since components other 
than said light guide block are the same as that of the conventional technique also about a 
component, the same number is given and explanation is omitted. 
[0021] 

As shown in drawing 1 , drawing 2 , and drawing 3 , the back light equipment in this operation 
gestalt The light guide plate 8 which consists of transparent acrylic resin, and the substrate 7 
arranged under this light guide plate 8, The LED light source 5 established so that it might be 
arranged on this substrate 7 and incidence of the light from one LED component might be 
carried out from the inferior-surface-of-tongue side of said light guide plate 8, It has the light 
guide block 1 1 which has a through tube 12, and the through tube 12 of this light guide block 
1 1 is attached in said LED light source 5, and it is prepared so that the light guide block 1 1 may 
be ****(ed) by said light guide plate 8 and said substrate 7. Moreover, the height of said light 
guide block 1 1 is set as the larger dimension a little than the height of the LED light source 5 
from said substrate 7 so that the clearance which is extent which both do not contact may be 
made between inferior-surface-of-tongue 8c of said light guide plate 8, and top-face 5a of said 
LED light source 5. 
[0022] 

The through tube 12 is formed in the abbreviation center section, and said transparent material 
block 1 1 is formed by translucency members, such as acrylic resin and polycarbonate resin, as 
shown in drawing 4 . The dimension is set up so that said through tube 12 may be attached in 
said LED light source 5, and the inner skin of said through tube 12 and the peripheral face of 
said LED light source 5 may stick in the condition of it having been formed in the rectangle 
configuration and having been attached in said LED light source 5. 
[0023] 

Moreover, the appearance configuration of said light guide block 1 1 is a rectangle 
configuration, said light guide plate 8 side is larger than said substrate 5 side, and the inclined 
plane which spreads toward said light guide plate 8 side from said substrate 5 side is formed in 
side-attachment-wall 1 1 a of said light guide block 1 1 . Furthermore, the notches 14 and 1 5 of a 
pair are formed in the field which touches a substrate 5. these notches 14 and 15 are shown in 
drawing 3 - as - the roll off of said wiring 13a and 13b connected LED light source 5 and 
solder 16 - ** - it is prepared by carrying out. Moreover, the white reflective sheet 17 is stuck 
on the front faces 1 4a and 1 5a of side-attachment-wall 1 1 a of said light guide block 1 1 , and 
said notches 14 and 15 as a high high reflective member of light reflex nature. 
[0024] 

Thus, it is attached so that the light guide block 1 1 may surround the LED light source 5, and 
the reflective sheet 17 is arranged in the front faces 14a and 15a of side-attachment-wall 11a 
of said light guide block 1 1, and a notch, and the BARRAITO equipment in this operation 
gestalt is formed in the inclined plane where said side-attachment-wall 11a spreads toward a 
light guide plate from a substrate side further. For this reason, incidence of the light irradiated 
from said LED light source 5 by a longitudinal direction or the method of ascending is carried 
out to said light guide block 1 1 , it will be reflected on the front faces 14a and 15a of side- 
attachment-wall 1 1a or a notch, and incidence of it will be carried out to a light guide plate 8. 
Therefore, loss of the light by leaking outside will almost be lost, and will carry out incidence to 
said light guide plate 8 effectively. In addition, when the side attachment wall of a light guide 
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block is not formed in the inclined plane, although it is reflected by said side attachment wall 
and incidence of the exposure light is effectively carried out to a light guide plate 8, the 
direction in case the inclined plane is formed is excellent in the use effectiveness of light, and is 
desirable. 
[0025] 

Moreover, since the clearance between said LED light sources 5 is set up small, the thickness 
of an air space becomes thin, by this, loss of light can decrease and incidence of the light can 
be effectively carried out to inferior-surface-of-tongue 8c of a light guide plate 8 to a light guide 
plate 8. Moreover, since a dimension is set up so that the inner skin of the through tube 12 of 
said light guide block and the peripheral face of said LED light source 5 may stick, and it is 
stuck to the front face by the side of the light guide plate of said fight guide block with said light 
guide plate, loss of the light by the air space decreases extremely. 
[0026] 

A liquid crystal panel will be irradiated being led above a light guide plate 8 and reflected [ as 
the arrow head of drawing 2 shows, cany out incidence of the light irradiated from the LED light 
source as mentioned above by a longitudinal direction or the method of ascending to the light 
guide block 1 1, are reflected with the reflective sheet 17 ] inside a light guide plate 8. For this 
reason, the use effectiveness of light is improved and the brightness of a liquid crystal panel 
can be raised. Moreover, larger effectiveness can be acquired in the back light equipment used 
for small liquid crystal displays, such as a clock. 
[0027] 

In addition, although the example which uses one LED component about the LED light source 
in an operation gestalt explained, when using two or more LED components, it cannot be 
overemphasized that the same effectiveness can be acquired. 

Moreover, although it explained sticking a reflective sheet on the side attachment wall of a light 
guide block, and the front face of a notch as a high reflective member as an example, the same 
effectiveness can be acquired even if it coats high reflective members, such as titanium oxide. 
Moreover, although the example of a rectangle configuration explained the appearance 
configuration of a light guide block, it cannot be overemphasized that the same effectiveness 
can be acquired even if it is not limited to this configuration and is circular. 
[0028] 

[Effect of the Invention] 

As stated above, by arranging so that said light guide block may be ****(ed) with a substrate 
and a light guide plate, the inner skin of said through tube and the peripheral face of the LED 
light source stick the back light equipment by this invention, and it is stuck to the front face by 
the side of the light guide plate of a light guide block with said light guide plate while it attaches 
the through tube of a light guide block in the LED light source. For this reason, the air space 
used as resistance of light is lost, and a light guide block or the incidence effectiveness of the 
light to a light guide plate improves. Furthermore, while forming an inclined plane in the side 
attachment wall of said condensing block, it has the effectiveness in which the light irradiated 
from the LED light source by a longitudinal direction or the method of ascending carries out 
incidence to a light guide plate efficiently by arranging a high reflective member. 
[0029] 

Moreover, since the clearance between said light guide plates and top faces of the LED light 
source is set up small, the thickness of the air space which is the resistor of light becomes thin. 
By this, loss of light can decrease and incidence of the light can be effectively carried out to a 
light guide plate. Efficiency for light utilization is improved by this and the brightness of a liquid 
crystal panel can be raised by it. 

Consequently, loss of light can become small, incidence of the light can be effectively carried 
out to a light guide plate, the use effectiveness of light is improved, and the brightness of a 
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liquid crystal panel can be raised. Larger effectiveness can be acquired in the back light 

equipment especially used for small liquid crystal displays, such as a clock. 

[0030] 

Furthermore, breakage of the LED light source which can be set like an erector, and an open 
circuit of wiring can be prevented by attaching the through tube of said light guide block in the 
LED light source. Therefore, assembly operation becomes easy and the handling of 
components also becomes easy. Consequently, it becomes possible to supply the product of 
high quality by the low price. 
[Brief Description of the Drawings] 

[Drawing 1] It is the top-view top view showing the principal part of the back light equipment in 

the operation gestalt of this invention. 

[Drawing 2] It is an A-A sectional view in drawing 1 . 

[Drawing 3] It is a B-B sectional view in drawing 1 . 

[Drawing 4] It is the perspective view which looked at the light guide block in the operation 
gestalt of this invention from the substrate side. 

[Drawing 5] It is the sectional view of the liquid crystal display which contained the back light 
equipment in the conventional technique. 

[Drawing 6] It is an outline sectional view near [ in the back light equipment in the conventional 
technique ] the LED light source. 
[Description of Notations] 

1 Inferior-Surface-of-Tongue Reflective Sheet 
1a Opening 

2 Frame 

2a Pars basilaris ossis occipitalis 
2c Hole 

2d and 2e Hook section 

3 Inclined Plane Reflective Sheet 

4 Liquid Crystal Display Panel 

5 LED Light Source 

6 Diffusion Plate 

7 Substrate for LED Light Sources 

8 Light Guide Plate 
8a Inclined plane 
8b Extension 

8c Inferior surface of tongue 

9 Mounting Components 

10 Liquid Crystal Display 

1 1 Light Guide Block 

11a The side attachment wall of a light guide block 

12 Through Tube 
13a and 13b Wiring 
14 15 Notch 

14a and 15a Front face of a notch 

16 Solder 

17 Reflective Sheet 
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